INTRODUCTION
The 'torpid' mouse was first described in 1965 by Dickie. It resulted from a single recessive gene mutation which occurred in the DBA/2J strain. Homozygous affected animals were known to have abnormal behaviour and were classified as neurological mutants (Sidman et al., 1965 (Fletcher, 1947) , or (3) Weil-Weigert stain for myelin (Lillie, 1954) .
Electron microscopic study
The pituitaries offour normal and four 'torpid' female mice between 3 and 4 months of age were exposed by removal of the calvarium and brain immediately after decapitation, and were fixed in a mixture of equal parts of ice-cold 2 % paraformaldehyde buffered in cacodylate buffer solution (0-2 m, pH 7-2) and 2% osmic acid mixture. After fixation for 6 to 8 hr, the tissues were kept in 0-5% ice-cold uranyl acetate solution overnight, and were then transferred to cold absolute alcohol for 5 to 12 hr. Two hr after the tissues were returned to room temperature, they were transferred to fresh absolute alcohol for a further 2 hr and then placed in propylene oxide for 5 hr. All tissues were embedded in the plastic mixture recommended by Spurr (1969 (Rinehart & Farquhar, 1953; Yamada & Sano, 1960; Barnes, 1962 Breeding records and low reproductivity When 55 pairs of normal mice (TD/+ xTD/ + ) bred, 54 litters were pro¬ duced (96-3% fertility). Breeding of normal males with mutant females (TD/+xtdtd) resulted in only five litters from 36 pairs (13-8% fertility). Mutant males crossed with normal females (tdtdxTD/ + ) resulted in nine litters from 28 pairs (32-2% fertility).
Vaginal smears
All the normal females studied had regular oestrous cycles (Text- fig. 2 ). Similar regularity was observed in only ¿ 'torpid' females examined. Three of the mutant females studied exhibited no oestrous periods. Vaginal smears of these mice throughout the 30-day period contained only leucocytes.
Organ weights
No differences between the normal and 'torpid' mice were found for the weights of the brain, heart, kidney or spleen. The mean weight ( + S.E.M.) of the uterus (mg/100 g body wt) was lower in 'torpid' (55-54 + 9-58, 
Histological and pathological studies
The pituitary and ovaries showed consistent differences between 'torpid' and normal mice. Pathological changes characterized by degenerative involution were frequently observed in the thymus of the mutant.
In the ovaries of'torpid' mice, corpora lutea were absent (PI. 1, Fig. 1 ), although always present in the normal animals (PI. 1, Fig. 2 ). Growing follicles of all sizes were found in the ovaries of 'torpid' mice, although the interstitial cells were dystrophic (PI. 1, Fig. 3 ) when compared to those of normal animals (PI. 1, Fig. 4 ).
Histological differences between pituitaries of 'torpid' and normal mice were characterized by alterations in (1) the density of the cell population and (2) the nuclear/cytoplasmic ratio. The cells were smaller and more closely packed in the pituitary of'torpid' (PI. 1, Fig. 5 (DeOme, 1945; Braverman, 1953; Martinez & Sirlin, 1955; Chai, 1961; Dung & Swigart, 1970) . In 'tumbler', 'lethargic', and 'tor¬ pid' mutant mice, pathological changes are consistently found in some of the endocrine glands, reproductive organs, and lymphoid tissues. It seems that the usefulness of neurological mutant mice as research animals may not be in the nervous system, but rather in relation to endocrine malfunction, infertility, and immunological disorders. The literature reveals that, in addition to behavioural abnormalities, many mutant mice have three aspects of their conditions in common: growth retardation, low fertility, and frequent mortality around weaning age or at the 4th week after birth. Examples of such mouse mutations are 'varitint-waddler' (Cloudman & Bunker, 1945) , 'jittery' (DeOme, 1945) , 'trembler' (Falconer, 1951) , 'reeler' (Falconer, 1951) , 'ducky' (Snell, 1955) , 'ataxia' (Lyon, 1955) , 'quivering' (Yoon & Les, 1957) , ' waddler' (Yoon, 1959) , 'tremulous' (Yoon, 1959) , 'staggerer' (Sidman, Lane & Dickie, 1962) , 'spastic' (Chai, 1961) , 'tumbler', 'lethargic' (Dung & Swigart, 1970) , and now 'torpid' mice.
Very little is known of the pathogenesis of the growth retardation, infertility, and high mortality of these different types of mutations. It was thought that difficulty in obtaining food and water due to the behavioural abnormalities probably resulted in the growth retardation and death of the affected animals (Falconer, 1951; Searle, 1952; Snell, 1955; Chai, 1961) (Snell, 1929; Schaible & Gowen, 1961) (Smith & MacDowell, 1930 , 1931 Kemp, 1938; Osborn, 1938; Marshak, 1938; Francis, 1944 Francis, , 1945 Ortman, 1956; Rennels & McNutt, 1958; Elftman & Wegelius, 1959; Carsner & Rennels, 1960; Cavallero et al., 1963; Bartke, 1964 Bartke, , 1965a Bartke, , 1965b Bartke, , 1965c Bartke, , 1966a Bartke, , 1966b . There is evidence to indicate that the high mortality of 'dwarf mice is related to a selective deficiency in the cellmediated type of immunity which is thymus-dependent (Baroni, 1967; Duquesnoy et al., 1970) . Other neurological mutations of the mouse which are known to have pathological changes in the pituitary include 'jittery' (DeOme, 1945) , 'tumbler' (Dung & Swigart, 1967) Flanagan (1966) and studied by Pantelouris (1972) were found to show thymic involution and a deficiency in cell-mediated immunity. We reported that thymic involution occurred in 'tumbler' and 'lethargic' (Dung & Swigart, 1970 , 1971 , 1972 Dung, 1973 (Bartke, 1965b (Bartke, , c, 1966a 
